Halting Problem for One-State Turing Machines by Saouter, Yannick
Halting Problem for One-State Turing Machines
Yannick Saouter
To cite this version:




Submitted on 24 May 2006
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de









appor t  

de  r ech er ch e 
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE

























































Unite´ de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
Te´le´phone : (33) 99 84 71 00 – Te´le´copie : (33) 99 84 71 71
  */ Hz& *+ -/
	 
/ $ &(



















































































































































































































































































































?>1032 415O7Z ;85p=\F/=ﬀV WNl=*;8587=ﬀFB]>V5O7f> Z SOALONU7|Nl=T7ZA@{f;BDCi?kN5F/=\Fo^V=\FDHbA=bH\5^R`r
7|Nl5 rRﬀCI fFEzv tfDxKQ EY7aNHGJI QKEYS=pR\FB5O¦`S<7=T75?BADCEGFDHV=\FDHﬀAl=bH\5ji
K#
































































































































































































.XZOFHO?," QI Gg?Y9 Oﬀ![HXZOMKﬀVHXZY\jZO























































W^  DCgﬁ<  WQj%u
V
tfD  t\ﬁFE# WQBvJ
V
t  Sgﬁ8 WQTJ
V
t  U*ﬁE0 WQBwJ
V
SD  U*ﬁE0 WQB}J
V
WU  Bgﬁ8 WQB{J
V
B?  U*ﬁE0 dt*J
V
GCu  e¨ \ dt4Q













ﬁU*v h  ©k-?¤D!¤Z dtﬀtJ







































ﬁ }e 7   dtﬀwJ




_N`ZF^OL4l Kbj!i Y\_POﬀ]!Kba[^G$}zY   4zO/_^[H]!iDm [HXZOFHO.F^Y\[HYfj4IJ_(G
[HXZO










































S.[.[^XZY\_.`?GJY\jD[gDY , & gZO#X!KB¡JO#hDmPFHOVL]ZFHF^Oj!VOG








































































































	 ﬃ$  @{7










































































































































































































































































te  v tfD! ?o9j!iqOOiY9 Y\_UIﬀY\¡JOj(_^]?V^XzK_H[^FHYfj4I!gZhDm(_^Y\M]ZaKb[^Y\GJj¢gDKB[^OF#K!jZY\[HOjD]ZMh!OeFUG
_H[^O`Z_







         
."Y\IJ]ZFHOtﬃ&GJjq!IJ]ZFLK












[HOP7]ZF^Y\jZIMKJVHXZY\jZO.X4YVHXzFHOVLGJIﬀjZY OtfD  Kbj!i `  g5Kbaf_HG/F^OBVLGJIﬀjZY O_(te  v tfD! 9K
j!i K
a\_^G









 A'.9W%(0:ﬂ6 4	9:)* 
























































ﬀﬂﬁﬃ "!ﬁ	#$&%'ﬁ(#$&ﬁ)+*,ﬀ-*	./'01&243&5"ﬃﬁﬃ0 3&#$6*78:9	;ﬁﬃ3&<=:ﬃ#><?%@8A2?*7ﬁﬃ3B!DCﬀ08A2ﬀEﬂ*,ﬀF0 3&2ﬀ01ﬃ;ﬀ*3&GHﬁﬃ,I 01*,8A2ﬀE






























































(N¤*),+--¨+ﬃ>10. iDOKﬀiR Y\jZY\[HYKba"R iDY\¡JOFHIJOj?VLO^GJjZO>415O7:9 ;<5^=mRﬀFB5O¦`S87c=b7c5{?BADCEGFDHyIK=MLONPE3Fg5
SAL8N^7|Nl=T7
V
















































 Q "`d!ji?kN5FX7|Nl5S<7`CE3FlH 
































































































¤  >10  415O7,9 ;85=U?gADCE3FlHuIK=MLONPEGFB58  SOALONp7|Nl=b77aN5R\C;jEY7R`rEY7|SS5`W=ﬀC8=T7RﬀCL8RﬀFD7=ﬀEGFDS=ﬀF








































































































































































































5Kbj!iN  O v \v 




























































¤  >10  415O79 ;<5>=@?BADCEGFDHUI=*L8NDE3FB5O SALON/7|Nl=T7
7|Nl5UR\C;jEY7R`rEY7|SpS5`W=ﬀC8=T7RﬀC^L<R\FD7=ﬀE3FDS



































































(N¤*),+--¨+ﬃ>10 > 465879 ;85^=mRﬀFB5O¦`S87c=b7c5m?gADCE3FDH^I=*L8NDE3FB5sSAlLONm7aN=T7
7aN5pR\C;Eq7uR`rpL8RﬀFD7=ﬀEGFDSy=

























Qt   =ﬀFFzEaL =*RﬀA*7c5jC
(N¤*),+--¨+ﬃ>10



























 ﬃ  AE ﬂ 
0y5X=ﬀV SRp]M5G_FB5 7|Nl5 rADFBLO7tE|RﬀF 
dgrC8RﬀI  E3Fl7cR £;o 1

TdgB ﬃ   

6





































¤  >10 415O7A*S]M5G_FB5 7|Nl5 rADFBLO7tE|RﬀFrjC<RﬀI xpEGFD7cR x^;o 1
a}























































































































































































































F^O#[HXZOj(Y\ju[HOF^Oe_^[^OBi/hDm[^X4O0FHO.F^Y\[HYfj4IJ_.h?O[9OeOj ﬃ v 














































































 BZ".XZOj  F^GﬀM VLGJjD?IJ]ZFLK























































































































































































































































































































































FWKbjZ 4a~ YOU_^]4`Z`!Gﬀ_^O[^X!Kb[ 















































































































 I§`9 v E,t9 gDGOVKbjVLGJj?VLa\]!iDO#[^X!Kb[

ﬃ









































































































 Y 5O0_H]Z`Z`?GJ_HOt9  * E,t9 .Kbj!i































































































































































































































































































U_H]!VVLOe_^_^Y\GﬀjZ_PGbU[^XZO(VLGJ]Z`4afOe_P`f ﬃ ﬁ 







 ﬃde NS)E,`9 ¢Y\_O J]?K
a[^Gp,[^X4Oj(O#MKBmVLGJj!Vaf]?iDO#[^X!Kb[
 ﬃd $ 
 GﬀFUK
a\a!Y9gD_HYfj?VLOhDmPiDOL!j4Yf[HY\GJj(O#X!KB¡ﬀO
 ﬃd I 4
ﬀO[7]Z_"_^]Z`4`!Gﬀ_^OjZG
z[^X!Kb[ W






































tf ﬃ9^@ QBJ 4DGhDm F^OV]ZF9




















v E,t9 e  ]Z[_^Y\j!VLO 



































































































































































 ﬃde NS E`9  Z".XZOjz[HXZOP_HOF^Y\O_

 ﬃ ﬁ8f ﬃ Y\__H[WK
[HY\GJjZj!KbF^mK
j!i[HXZO#jZGJjqdjD]Za\a\Y\[9m0Gb 












































































































Q}   =ﬀFFzEaL =*RﬀA*7c5jC
 %













Unite´ de recherche INRIA Lorraine, Technopoˆle de Nancy-Brabois, Campus scientifique,
615 rue du Jardin Botanique, BP 101, 54600 VILLERS LE` S NANCY
Unite´ de recherche INRIA Rennes, Irisa, Campus universitaire de Beaulieu, 35042 RENNES Cedex
Unite´ de recherche INRIA Rhoˆne-Alpes, 46 avenue Fe´lix Viallet, 38031 GRENOBLE Cedex 1
Unite´ de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
Unite´ de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
E´ diteur
INRIA, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex (France)
ISSN 0249-6399
